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m m m 

0 ji-/\mmizummmmtb-D^iikm=&'i=7orci^<Dmii.mt(>-o^mizm-t^'b<o 
*;t*f6^(i. ^^mi^mmue<ommzms&/t^->wii^^m (cu) ^o^^ 

^ ^ <^> (ct) ^ ^ «f ai $ -It -5 C i: (^) T ^ ^ to o ^ :^ ;i ic gi -r -5 , 

t>nT t^ -5 ^ X -/\±(0 to o ^«LS-C t> C ©Jig^^ to -T) #r ffl $ tlT l^ S 

192000-24839 7 . 

o jL-/\mxizi5i\Tit. 0 :ii-/\mmizumuu^-^^->^mmu. -eco-^x 
-/\^®*^«too^®<i:UT^too#Mgl^^T5^§^;&^*-5. -eux. ::<oOt.- 
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±IBO cfc p Pel I® * Wr -5 X - /\aB5 * — (c » o # «iS-r -5 46 icli . 
*r-rSg*fimU<. 6 5 nmJUT(DlBlSStiA«g*$n<5l^ftiUKJC(i, $e)(C|» 

mit^n^y^iy>m'mizni-^wknttmni^'t>s 3 o omm-^x-Mfc^f-T'S® 

n IS - tt ^ -5 O I i 46 o ^ ?g 46 o ^ ® IS ^ O — ^ 05 fg M ^ «) e> tl T U -5 o 

mt}i^^^n^t}^.tb-z>^m(Dmm'^'>- i^mmizmox^s^^pi^i^t^^mx^m 
^t)^y. ^m^-^>zfAiz$!ii!ii-r^m'^. mmt)mmt-r^-^^i^t)^&^. 

cn^TfC. ±iE#^lCS^t\T46o^jg*(Z)SlEKig@*<aT$-ltT. 46o$}g 
e<*Oe«:«:^#<-r-5^;*-^ mXlt. USP6,350,36 6#fiS) . ^MPbI 

izn^^mtn.i^^nAu.mmm(DmnmtK=&m:K^it^yimt><mm^nmm^ti 

Tl\<& (^Jx.(^. M.Tsujimura et al., "A Novel Compact ECO Tool for ULSI Cu 
Metallization", Proc. ISSM, 2000, pp. 106-109 . 

MIC. vt^^ij. m=f-m^mm±iz^mm^<Dmwzmm^m'Pii^jimi^s c: 
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mu{.^r^mt3^±ox<^. 't(o--D<or^mti^xit. mm^m^^iKomm^'^m^ 

n "5 Hil ic d ti U T U * p <i: U P C i (f €, tl -5 . 

l^tJ^l^Utli^. mXlt. S«-C<DggPg*«0. 1 /xm ( l O O n m) . 
V')3Llfi^n.m<OW\. iMT) X\%. S!Ka®(DC u V- 1 OOnmSS 

o jL-/\m(D^i!b^^mmizMuxt>.rB'\mi^=^^±izm«>-o^xmi!bi^ti:itt)^ 
x'^^tt^izm-it(Dm^>^mtt>^^mmt(ix^^M&itmtf>^^miBj:utti^ 

^rLrzy^'>>mmiz$^-t^mnrcmwL\^^n^-r^:i^(ox^^dt>-o^yi}^(o 
T'^./K-r K<D>5:l^s^^>c**pItglc■r'5^^>o#^^^il5<^titt^-e•©afl*l«i:-r•5t)<^) 



^UT. c<7)x«/>?giJ5j>T(om«fsi«j^:^#<«i®j-r'5/t«e>ic. c©gP5j-icai< 

m a W la fit f* If A t- S c (c ck y V ® rt 1^ - 14 i: iS 19: 14 * M li U ;fc 46 o # * e) 
c: -C # c <b ^ ^ m b /t o 

MIC, C u >- KM*^#^^IC»tMi^T'*oTt>, i^-K14^46o€r*«f7A'5:^ 
;i ^ft L T t ^ <!: C a , SI14S «> -p * ?K IC ^iP ffj <!: U T iP X. ^> tlT U S ^ 5J 

#®;5i4»j*. ^^£3l5lcJ:t'<<fcy^l^iigT;ll^H^■r'5c<^:lc<fcy, e^iEgpjs^tDc 
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miZ^fc. C u V- \imtfi^<. ffea^Jl (T a. T i . A K R u. P t . 1 
rH) (c^«ilSi«>o#-r-5fc««)lc«. 0.4MO I / I JU±W^ffi*-5t^(iJS«l 

±ie<^>^6InA^CD^t^^^^>o^iS*ffll^» 0.1~30mA/cm 

<!:mmfl«l IcSM^-S » o # j«*mite-r -5 ^ IC J; o T^SmftSOJi IC. jft o ^M* 

?T5fi£-r-5«)o$:^;iTS)oT. ^iS<!: UT. 2 5 ~ 7 5 g / I (^)^-r ^ > <!: . 

m&s i^m-(:i->. ^nmmmmmt^mi5j:z/5 o o p pma±<Dmm-cmm^ 
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m 1 its %Kmi:mnu^m<oum^7^-tmm-c$>^. Type Aits \ c*. 

T y p e B(iA I 2 O 3 $-E-tl-€^tl^^o 

msit. mMf>^^y3}im^<Dmmmm^m^tfnz^Tmm-c$>^o s*. i it 
6 itmmmm^tti'enTri-ro 

S4 Ji» 2 0 0 mm':;x-/\-C©itg^|pi(OI^J15J-?!j©;I!lSl^m*^^0ilT* 
-So Sf. Afi>>- K • U-f 1^- (Seed Layer) 2 0 n mTtO^^*. B|iv-K 
• U-ri'- 6 0 n mT(OiS^<£^-r. 

^5li. 3 0 OmnT5x-/\-C<Dii[g^|p]©Mil5J-lS<D;iyS^m^*f 
S'f . A(i'>- H • l^'Ti?'- 2 0nmT©^m*» B Ji K • U-fiT- 6 

0 n m-CO^^^^-r. 

Alio. 5 At m» Blil.OAtm. C (i 2 . 5 m mT?(7)^*^-5-n-?n^f « 

-So 

S8ii. wfigg^;* (FEM) (Cefc*. {^m^mt^arzm-^omnmmm. 

1 Mtsb-o^m. 1 2(iSitg. 1 3(±Ty-h\ 1 4ittf>o^m. i sc*;;^^-^ 
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O S J5: < <i: - a Ja± <D (D * ffl U -5 c: <!: ^ «t -r "5 KttS to o # jg-C 

(JUT. rmi^mtb-o^mm^j ti^z>z.ttii$>^) . 
^ ic»t u TPi@ t amM icSM-r -5 to o # }S«r «^-r -5 ^ Id <fc o Ti^^aftg© 

±IC. too^lg*Jf$fiE-r-5too$^;*T*oT. too*58l<i:UT. 2 5~7 5 g/ 
«>:KIl®<^)FBllcmm6*)ig»i{**^(t;t c i ^!^gt<«: -r S to o # 

■v&ij (JUT. rmi too^:/3aif6Wj ct^^fe-s) . mE.<ommit. urn 
mf^mmmit-^frnts^u 5 o o p p mi:ji±(Dmmr'mm^nM^'tt^m^=f-<D^ 

-5 (JUT. r||2 too^:^;S^^J <^:t^pCi:;&«*'5) . JUT. JlIi;^:#^«(D^^ 
^ * t ^ li <fc tX^m -< ^ > ^ -r -5 t> <7) T * -5 o C ^14^ to o # IC fc It 

C<^)p-&. a^^^l^iSJSttSJiUTI*. 0iJx.»f. m7kgp-5J- (S) <»:i»7kgP^ (S) 
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t:0i>-OAm. ;J^;U7tv-'?AS, TtN^/ts-'^AS. 7HUX5^lx>7ttU75> 

S, :*;i//K+->;u«. ;^JU7t^>S?S. BgKx;^7";uS. U >^x::^7^;u». tIn^/Jv 

;u hUp<5^;UT>^-^A^. TJU4^;U7HU;i-+'>x5^ix>7 5>. N-7;u+;u 
/5 -Tsy N -TJU4^;u;^jU7t^^>;^-r N-7>»u+;ut kp + 
v;^;u;tv^^-r u-v^^v. v;u+;u^'j5i-+>>x5^u>x-7";u. jiifl^KTHu 
:t+'>x5^^>x:;^xJU. J!&fl*g^v;nft5'>x:^7";u. l!tflfeK'>affi|x::^7";u. i , 
3 -v^:t+y^>fi^<*. tKu :^p tru>^^'j tKu yp eu>:?^p/ty- 

g >x;^7-;H?$^(f-5 ;itX)«-c€?<5. 
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<5i»7Ki4<0^l^l^ia;SttSy*l»3g^■lJ:Tm«TSJ;5*A^<iIPflJU. -f-tlJU^lcli. 
®«lcJ:b^T/^^t^7£:^^>.i»7k14«>^t^ll®;Stta^J^g]glii»7Ki4<^)ii^^#®;S14S^J 

^XDM-^i^-C&iJ. m,n^-bJUMm (cmc) tU. :z(OJ;iz>^^-tJ\^fJiHm^ 
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•€-nJU^<0l?iii;g149J ®;SttSiJ. ^K14^#T mXit. ^ p H 4) 

T(i*5^>i->14<fe7F-r#^-f5i->14l^iS;-g14Sij*;t(iM14lfiB;S14S«J) "Cfe-S^^ 

-e{i;s:t\A<, #^-f 3j->tti?ii;gttaijju^oiiiia;Si4aij<^>sijg(i. m^mit>-:>^m^ 

i6 o # jStf iC^^nSJgm. KI?A<^<Z)->- K^^^^-T-S C <t:* 



♦1 
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ctiz^^c cofSimm^mit-^^it. o. i -2 o omg/ i <^ajHT;iiiiQt--5 
cneii. i!b-o^i3km<Dmi&v^. sat*. tbr>^'mm^mmizitib^ij§}mituui^ 

1 00-240g/l Oisffl-Cfe-S C Ut^.el^K^*^1 0 0 g / I ^Sli 

0~1 0 0 g/ I (0|gH-C*SCtA*»SLl\.6fEK*« 1 0 g/ I ^M-Z^Sb^tm 

jE^«i«<-^(t46-:?$x>^iHcy^-r<^y . 1 0 0 g/ 1 ^m^-s^u^u s 

^ttA^iaT-r-S. IElC^«(i. 1 0~9 Omg/ I <^|EH*^»^Ut^o 0 
mg/ I 5|^^(c;S:Si:*^-;a:m«*«-C$;S:<)5:y. 9 Omg/ I ^i&X^ttkitm 
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fiJc $ ti: >b a H JKtt/t - > * W -r -5 ^it <*<Z) < T -gp IC Jf$^ $ nfc#m(* 
(t>£:t>OT'*S. 

m^ «)o^:^;4^0^iciDtNT<^ffl$ti^^46^^}"S(i. 2 5-7 5 g / i (^>^-r 

c<Dffltoo^j«fc*3(ts^-f :t>3i««:UT«. ^mm. fkitm. ^itm. ^mm. 
^tz. m^m$>%\.^[im^m. (j-ut. mm «!:t^p) <hUT(i. ss®?. 7;u* 
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c u V- mu^m (Ta. TK AK Ru, pt. I rm) ±izm 

^ it S «) o $ -r S >£: ICfe » S U I > „ 
miz. mi i6o^:^;i^^(cfciNT(i. x-/\<i:ll^<^Pp1(cmmfi<Jigi5t{*^tf 

cn6>©mmwfi«tf*fi. «>o^^<z)mme#s<£. ji^<^)i6o#ffij(Dmme« 
^tc.ify-o^ {zmi^^mm^<ik^(omm^nm'^^^m^nm=k^m-t^z.iitii 

So 
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46 -p ^ jg * ffi ffl -r "5 1> © -C -5 , 

tNU5 0 0 0(D7HUX5^U>^U zi-^W.^^fiS 0 0^l^U 1 0 0 OCOtK'J^P 
tr Ix > U n -;HIX>«^(f e> ti -5 . 

T'(s, /t^u^-fijc^i-ii. 5 o~3 OOP p mmm^m^Hxi^rztf^. m2tf>^^:fj 
}^mm<Dt(>-o^yj}ixit.'e(o 2 2 o^jcffi^-r-ss o o~i o o o p pmmm 

© S ^ ^ ffl t- -5 C t A« j8J g -C -5 . 

Zt^^X^^l^. T-^>WL%ii UTt)B!EK^7';U* :^7.)Vi^>WiU^mX^^. 

SJfiK^J-iUTtt, hf^ (3 -;^;U7t^:/p vxJU7-r K (sps) . 
h:^p/t>:^;U7|v>K (mps) l|cos!Elimfia»W«l'fk^ti-^. tI^U v^tjU4^;U7 

-5. 
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fifS^^ • H7k^ 100~250g/L 180~230g/L 

m. MS. 10~100g/L 10— 60g/L 

^ M 50~70ppm 55~65ppm 

7t^ U "7 — fiE^i- 500~1 500ppm 700~1 200ppm 

SfEH^ia^PW^-fb^J^ 1~ 5ppm I'- 3ppm 

#MI!I^5J>^/K'J"7— l~100ppm 1~ SOppm 

ffl-f5*->, w^t>L<iiismig. ig^-r/i->*5J:tX5 OOP p mJU±©ss-C7i5 g 
fct^T. Wimitmms.um. )X{.^x2mm(ommmm^xiib^^^'iiz>umm^7F 
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^m^ \ z^Muxisb^^mt:^^ izmm$-\trc4k. * v- h\ y 
y- Kmg*«*v- K<t^'5J;picm3iE (.mm) =&xnmx.x. -^mss (- \ 4) 

3S i 2 ( i 2> i ,) ^5SEUTi!:>o#fli*miilC^:^$H±. m<Dmtbii,^=&r7 z> o c 

e. n -5 «) o ^ (0 ifl tt ^ IS] ± $ -a: S C <!: A« -C # -5 o 

MlC.±iEU;£:;KU^-fi)t5J-^ 5 0 0 p p mJU±#tJKti^«>:? #jK-eS^*T' 
i6o$UT'b^UA<. ^4«T'. 7K'J^-J«4J>(DiSl^ (1 0-1 0 0 p pm) . il^ 

mm^n^miimtb-o^mizuxxmjd.^'fT^xi>^{,\o 

z(om-^. mmmm\z^m^tir:ii!t>-:>^<Dmmx'^rzm-^iz. 5o~2oonm 
ggSTii./H'j^-^^j-^rs OOP pmu±'^m-r^m^mtt>z>^mxt(>^^^ 

2 0 0 n mtf^^ 2 0 0 0 n m^T-fi/l? U ■7-filt5^'(^)^at^ (1 0~ 1 0 0 p p 

mtb-o^^m (DMP) , ^yzfi^^j[^x<Dy':x,hmmtfimif^n^o 
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a{*W;Q:46o#lfe#«»:UT*), M^^mit. 1 m A/ c m 2~ 5 0 m A/ 

liO. 1 ~0. 2 MmT% 7;^^^ h 4Ja±. U < li 5 iU±(0?L*3cktX/'*;t(i 
^*W-r*¥S<tS«-C»^SiT?OC u KK* 1 ~1 0 0 nmSfilCSSUyt*) 

-5 X «/ vgp<c>l^^iii«(ix -/ vei5JU^<^>^a®«lcJt'<r/Jx$ l> c <»: 

«U.i^7K14<^^t^W®;£ttSlJ^8ig^ii»7K14(^)P^^^®;St±S^J^»igJ;y^g< U/ct> 

I iU±<i:jg<f '5c«^:(cJ:yiSS14<0[pl±*llm^-5<!:|5|l^(c.|Ii®<!:■^x- 
/\orp1lcmmfl*llgl^l{**^A UT46o ^-r c <*: ic J: y ^n/tSrti^-tt^^fie 

it i& 14 <!: t ^ ^ - ^ O 4i f -5 tt M ^ ^ J£ -r C i: X>« ^ i: ^ t> , 
H fii fiai 
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mtuxii^tbrz (jut. r-ja^cmcj t-r^) , 

SEK^ (5 7KiS<i:UT) 18 0g/l 

^ 2 5 g/ I 

M 6 0 p p m 

m m m ^ 

0 0<Z)7K'J:^PtfU>iJf 'J (PPG) iS7kt4®iat\#^'f':t>ftl!i®;Stt 

SJ<i:LT2 Omg/L<i:;5:*a(D^^fiJft3 0 0 0 ©tH U X5^ U U 3 -;K P 

EG) <!:^$fl*-^43ii-. ±timmmist>-D ^mizmaufzo ^fz. iiiKDmmmtox 
\i7^ (3 -;^;U7|vyp tr;u) x;:^;U7>f K (sps) ^ 5 m g/ Lj^Apu/b. 

( i&o^^f* ) 

««>o^iaft 2 5^ 

WMMB. 1 OmA/cm^ 
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mmUfcP PGO). ;iJ^c m cli. 20mg/'L, P E Ga^jlll^c m c (i. 2 0 

a)liEgPlC(ii!RSLlC< l\<OlC*tU, jfll^c m c JU±©^igST<^ffl$n'5 PEG 

lapgPMifilctiP PG<h P EG(D3K:^A«i!ft^U, a6o^<&:fc:^<iqi^Jt-^(7)-c. 46 
o ^ ic J: y □ SPA^^Sn $ c <!: ;5: < . ?»lffl^(DiEBP;&^ e«>o#«:fte>c<i: pl#g 

H Sfi 2 
^il : 

l^-r;4->14Wia;S14SiJ«!:UT5i-^«**j3 0 0 0 (O P E G 
2 0 m g / L <!: . ^niU^WI^ia;^ ttSi <h U >g ttSU -5 7t^ U /l" 

K^4i>o^>glC;?SiPUrc. SAc. ffe<D;^JPSJ<!:UT S P S ^ 5 m g / L ;^JP U/co 
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^ilO^ c m c JUTO«*f MffiSfi-Cffl t^S C i: IC J: U . a»;5:?a'h?LJli&i&*14A« 

pa □ gp I c mi ^ -r -5 m . §1 □ gp ifi (CI i u >j- + >> X 5^ u > V ^ 5^ J 1/ T > t - -5 A 

ga □ gp A<.Ss $ -5 c <b ^ < V l»lffl^<7) JiEgpX)^ e» o # * ft 5 c «h A« Rifig «!: ;5: -5 C <!: 

;Sl4S«Jo*i*^t)-ii-c«, ±is<z>?am(^>(aA\ «*lffl?L>S:^^^^»^l^l3l•r«^$n-5/t 

i; y 5^^ >1tl1i®;S14^JA«. ■^^i^tfit<Z)^t^^^ffl[H]l^§(DS'ftgP■^^ ic^ < ? 

+-y--r ig<bv>5^;uv7'jjU7>t-'5AS^{*. jg^b7HU;j-+vyp eu> 

X 5^ ; U ^ 5^ ; U 7 > t :i A <h* * ffl I ^ T t) ^ t ^ . 
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m m m 3 

$M:t>i±nmmf^mtuxi^'f'mifj3 0 0 oop eg 

2 Omg/L<!:. 5^1614 (p H<4) T*5^5*->i4*^f #^-r:t >14l!i®jf&tt«iJT 
tux S P S*5mg/L;lS*DU;t. 

Jt ^ 1 

7k140^at^#^-1' :5l->14#M;S14a«J<!: UT 5 m g / L lc;5:-5fi<Z) PEG ^m^'^t> 
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# # ffij 1 
n m m A 



- 23 - 



tlyXlt. S i Oz/TaN/Ta/C u (DIHTMS 2 0 0mmfe<t:tX3 0 0 
mm<DvU □ >C7 x-A^fflt\fc. K^OC u (i» 2 0 n m*3J:tX6 0 

n m <i: L^, 



( t(>-D^mmm ) 

SfESI^ETKlS 2 2 5 g/L 

1^ fS. 5 5 g/L 

^ ^ 6 0 p p m 

/H iP 9J ( P E G ) 2 0 m I / L 

( ae)o#lfe<2|= ) 

mSiESgS 2 0 m A/c 

( m^yj}^ ) 
( ns^^^ ) 

2 0 0 mmC;x-/\-e(DitS^|pl01gJ15J-?1iO;il^l^m*» S5 IC. 3 

0 0 mmo JL-/\^:<Dm'^y3^<om^^^<Dm^^^m^tn'en^■ro'>- kkh 
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-5<®rS](i^466n^;5^^ybo 3 0 0 mm(DS«lCl . 0 /i m©«> 



H «! #IJ 5 

C u V- 6 0 nmtUrc. 3 0 0 m mOS^S (H5«L^(i> HSd^J 1 tWlC) 

IC, TI£^<^HcJ:y. ¥1^MJ¥A<0. 5 Mm. 1 . 0 m mfc 2 . 5 m m .hJa-S^ 

t)^. 0.5 Mm. 1.0 Mm. 2 . 5 m m(DtN-rtllCfclNT'b®rt^?!j lC:^^;S^'fb 
liM^nr. ffirt*^— 14 (3 a) (i. 2 . 2 %~ 3 . 3 %T'*»r);t. 



( tbz>^mmm ) 

6£^^£7|cJg 2 2 5 g / L 

S;[ K 5 5 g/L 

% ^ 6 0 p p m 

/IS iP fij ( P E G ) 2 0 m I / L 

( ) 

it ^ 

^SitSg 2 0 m A/c 

iS 2 5 

-SClihA^e). mae«S**6 S/nn~2 0 S/m(7)iE^T'^Tt)tlTt^>^:<i:l^A•5. 
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H 0>J 6 

m^m&Ufci><D (t'7iaPgP#ifiT(0v- K^OJglKiS O nm) it3f4«»:L 
-lcJ;-5«S«i8m^ (~4 0 0 r p m) 3 5^Fp1«>-p ^*?To;t. 

CuS04-5H20 200e/L 
H2SO4 1 Omo I /L 

C I ~ 6 0 p p m 

PEG (^J-^SJtj 3000) lOOOppm 
S P S 5 p p m 

j^*JJi'^l^>'< S.> 1 p p m 

tb-^^'4k<D\fT<omm^jkmmm^^^m (s em) -eambjt^m. tH-t K(Z) 



H Mi fi^J 7 
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CuSO^-SHzO 2 0 0 g/L 
H2SO4 1 Omo I /L 

CI" 6 0 p p m 

PEG (^J-^a**) 3 0 0 0 ) 2 0 0 ppm 
S P S 5 p p m 

/H'JX^^U^^ 1 p pm 



Jt ^ 2 



CuS04«5H20 2 0 0 g/L 
H2SO4 lOmol/L 
CI" 6 0 p p m 

PEG (»^a**J 3000) 200ppm 
S P S 5 p p m 
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*^^<^^ti^i6o J:n{d:. -y-^M m U^;KDFBm^W-r -5 X -/NlKZ) 
tt46 ^ ^ a® Jc *t U T . H I® * ic^ «> ^ # -CSi&iatf c i S i: <i: t) 

tt^<«)o^-e^-5(D-C, 6 5 nmtttftJUI^OC ulEi^«i>o€?ICfct\Xt>^»;S:iS 
rt 1^ - 14 * ^ ^ -e # -5 W gfc ^ S J OS: S <!: Mfl $ ti -5 . 

J 
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m 3}^ ig a 

5. i9i7jci4©M/J:-5ii^Ja:< <i:t>-«m±©ia^^^iS;5i4Sy<7>^)-6, 4a*tfl«ilcig5 

6. iaf7k14(C>S;5:-5'>;5:< <!:t>-aJ-U±Oii5J>^#®;fl149J;&^ $¥^^>ttnm 
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1 5. mm-f^yMtux. i^mm. mitm. i^itm. mf&m. epu>K^, 7 

|gl 2JSi5lt(D«6o#:^;i. 

^-<:i->ig]gA^ 5 8 g / I lUTT^-Sii^Jsm 1 2]siet)i(Z)«)o^:^;i. 

<^>±lc«>o#M*J15fi£U, ^^a-^^lc^^Si&iiiJf. ieiSI518S$Jgfig-r'5;t«60!) 
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2 2. m=f-mnmmiz^if ^nrcmmuK'PMtfi. mmm^ ~i o o nm<D->- k 

2 3.?Smi;5:7L-^^^^-r-5m^Ie]SSS«<0'>/<i:< «i:t)-gPlcJf$fi£$n>S:^®{*^ 

^mmit-^^ts^us OOP p Tniu±(Dmmx'mii^nm^it^mi^f-(Dnmm 

^ A^Hit) j&^n* *-ca& o ^ ^ ^7 p d <!: *^Kf Si -t -r -5 to o # . 

2 4. m^I51«8SffilCiSrfte>n>£:^ffl;5:?L^^**. l ~ 1 0 0 nm(0'>- K 
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UX. 2 5~7 5 g/ I (^^-f 5j-><i:, 0 . 4=E:JUy I Kl±<D^mfi^$>^l^ltmm 

m^^mr^'7§m^mi^snm'm»m^mmm(DTAiz'^n^tSitn.i^^mfrc^t^ 

^izmm^nrzmmwm(D±izt()-:>^m^m^u. mmji'PMizm^msb'^^. le 
mms&^m^-r^t:itb<Di!t>z>^yjmx$>-:>Xs ii>^^miivx. mwt% 
iy<itmiem. m.m^:^>. ^.m^m^mmit^^t^^us o o p pmjuioigs 

<!: ^ !}# 8fc «!: -r -5 46 o ^ :^ ;i pg ^ $ n T O -5 . 

ssgiK±ic, ^izvyiimiy^ju<Dmm=&^-t^ms&/t'$f->mm'tm (cu) tb 
■:>^uE<o^w^iA-o ^^m\.^xm^-r^rzify<o^mii y^xmtbxm^xib y , 
m^tii^mmitr^'^nrt(o'^=¥-mn,mwL(omm\zmm\z^m-r^:iiitiix^^ 



